Reflex patterns in postganglionic vasoconstrictor neurons following chronic nerve lesions.
Lesions of limb nerves in man may be associated with a variety of painful disorders with trophic changes described by the generic term 'reflex sympathetic dystrophy'. Our hypothesis is that pain and trophic changes are produced by an abnormal discharge pattern in postganglionic neurons supplying the limb (see refs. 3,24). In relation to this hypothesis, reflex patterns in postganglionic vasoconstrictor neurons supplying the skin (CVC) and the skeletal muscle (MVC) of the cat hindlimb were investigated at various times after a peripheral nerve lesion had been produced. These reflex patterns were compared with those in animals without nerve lesions (control preparations). The following lesions were made: cutting and ligating the superficial peroneal nerve (skin nerve) with subsequent neuroma formation, suturing the central stump of the superficial peroneal nerve to the peripheral stumps of muscle branches of the deep peroneal nerve, suturing the central stumps of muscle branches of the deep peroneal nerve to the peripheral stump of the superficial peroneal nerve, cutting and resuturing the superficial peroneal nerve, deafferentation of the whole hindlimb. The responses of vasoconstrictor neurons to stimulation of arterial chemoreceptors, arterial baroreceptors (cardiac rhythmicity of postganglionic activity) and cutaneous nociceptors were tested. In the animals with nerve lesions, the following groups of postganglionic vasoconstrictor neurons were analyzed: neurons projecting to the lesioned nerve, neurons projecting to hairy skin through an intact skin nerve (sural nerve) and neurons projecting to skeletal muscle through intact muscle nerves. In control preparations without nerve lesions, MVC neurons were excited by stimulation of arterial chemoreceptors and cutaneous nociceptors and inhibited by stimulation of arterial baroreceptors. Most CVC neurons were inhibited by stimulation of chemoreceptors and nociceptors and weakly inhibited by stimulation of baroreceptors. In animals with nerve lesions a and b, many CVC neurons in the lesioned nerves, as well as in the non-lesioned cutaneous nerve nearby, behaved in the same manner as MVC neurons. With respect to the control, this difference proved to be statistically significant. In preparations with lesions a, b and c, MVC neurons did not change their reflex patterns. After nerve lesions d and e, no major changes of reflex patterns were observed in CVC and MVC neurons. The inhibitory influence of arterial baroreceptors on CVC activity decreased in deafferented preparations (lesion e).(ABSTRACT TRUNCATED AT 400 WORDS)